The Adventures of 

ARCHIBALD HIGGINS 

COMPUTER MAGIC 

Jean -Pierre Petit 




The Association Knowledge without Borders, founded and chaired by Professor Jean-Pierre 
Petit, astrophysicist, aims at spreading scientific and technical knowledge in as many 
countries as possible and in as many languages as possible. To this end, all his popular 
scientific works, which cover a period of thirty years, and more particularly the illustrated 
albums he has created, are now freely accessible. Anyone is now free to duplicate the present 
file, either in digital form or in the form of printed copies and circulate these copies to 
libraries , within the context of schools or universities or associations whose aims would be 
the same as the association , provided that they do not derive any profit from this circulation 
and that they do not have any political, sectarian or confessional connotations. These pdf files 
may also be put on line in the computer networks of school and university libraries. 



Jean-Pierre Petit intends to create numerous other works which will be accessible to a larger 
audience. Even illiterate people will be able to read them because the written parts will 
“speak” when the readers click on them. Thus it will be possible to use these works to support 
literacy schemes. Other albums will be "bilingual" in so far as it will be possible to switch 
from one language to another selected language with a mere click. Hence another tool made 
available to develop language skills. 

Jean-Pierre Petit was born in 1937. He made his career in French research. He worked as a 
plasma physicist, he directed a computer science centre, he has created softwares, he has 
published hundreds of articles in scientific magazines, dealing with subjects ranging from 
fluid mechanics to theoretical cosmology. He has published about thirty books which have 
been translated in numerous languages. 


The association can be contacted on the following internet site: 

http://savoir-sans-frontieres.com 
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huts 1 IT'S 

not WO&KlUC 1 



y oh yes... the computer \ 
w OH'T CAR.RY our an WSTWCTIOM 
{/util You Posh THE 
V RETURN BUTTON. y 



V / 

cKif* 


<r 
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r. 


Y. 














X CAN'T find Yoc Folks in my 
PR.O qR.AM AT f\LL... IT'S AN A&SoLuTe 

SHAMBLES today! ( 2 UITE DIABOLICAL [ 



WE vt Cone from 


V the EXTERIOR. 


% 



YUS. AN ) Y£R CovcD 
duet Point os towards a 
h 'exi t... 


The EXTERIOR THAT 
Most be a me w 
DE PA AT me wr... 


a 


^ THEY CREATE SO MANY 
INTERFACES THESE days THAT 

A MAN CAN > T TEEL WHETHER Ue’s 
com inc or going... 


I'LL DEAL WITH 
You LATER . I've Got 
TO ATTEND TO 

AN INPUT 





inter whats IT s 



[Of 

roi 













CiEOdCiG. . WHE&E'c, 

QEORCiE ? I't-L UfiVE 

m SHOT ! , 



DM VC AS IF WE 

DEVIL WrRE AFTER. you/ 

MICROSECONDS COST MONEY / 
YOU KNQ\aj ! 


Y vjuv are You standing 

A HOUND LIRE A STUF F E b DUCK P 
C,et on with it - You've got 
an addition to Do ( y 


ME ? 



YES, YOU !! 

r can see You’re T/EVJ 
To the yoB ... 


cxisi’t find 
no ciQHRErrE BUTTS 

in this dump ... 


IF YOU INSIST... 
WHERE bo Z START 






IELP YOU, 501 
THE FOCO'ES 
/A/ MEMORY 



FOfi-Coi 
C,ET IT F £ 
'tUTRAL MEM 








some memory locations, have 

LA&EL9, AMO SOM.O 4 «f BLANK- 


J \B 



v& 





Those are locations, 'Wat 
haven't been A SS/GNED 

yet 



W HA] 

that 



it means that since 7 Here's 
NO Thing IN Th Em vj E &o m y t Pu t 
nothing ON them of course ! 
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FITTi 
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X CAN SEC 

you're ney 







( on Cl ~ CovT^t^S, The Tollowikj : OUE kAJ<?TTED IHAEI>KE,x CHit 

AMD T \NO UN K NOTT E £> ON£~£. Ik THAT O A E> £ A. . 


' X 

N ?^ Forl SA q A : Tvo 

kHOTTEO MMDKeACWSFS ^ 

u^kMOTiEo oaje - /v that 

OZD£X / 


U/H/4T Pc? They WANT 

All them ^ AN k ie i EqA 








t uey'ne BINARY COJ)E . 

J SAW HOIW THE Y WENT ABOUT 
IT JUST HO'N. THE UwrNOTTEL 

HANDKERCHIEF MEAN S ZERO 

Ahd THE KNotT Ep ONE MEANS 


ONE. 







T yHeE-3, FOUR. - 4 > Five = s~ , BIX - £ ) SEVEN-- 7, EKHT = g, 

NINE = 9 . /]a/0 THEN , Tc ^£T 7T/V ; Kocv Ptyf 1 /Ia/d (9 TOGETHER. 

Then For BLE 1 VB N ) you put 'll j Tv/ F L ve is 12 j Anl so on . . . 



That's because roo' R e e,iven/ ten 
srnBOLi 1,2,3, 4-,s,6, 7, 8,% o to 

code the numbers in/th. 



BUT NON SO EPOS £ THAT 

You've only Cot two 

SYMBOLS J INSTEAD OF 
The usual TBN ; ENL 
That these cye/bole are 
0 an o 1 (*) . Instead 
of DECIMAL , you've 
c,ot to cole in BINARY. 





^7 


(*■) If comPvt/Ajo, 2-E/lo is iNRitten 0. 



No, NO / WHEN YOU C,€T T( 

TWO , YOU WRITS 10 


= z 




You SHOW 

HIM, THEN. 




rsS£ 


S^v, 


.V- 


k/<?T 'appens is that rue ^ 
contents, of memory 
A /s S/X - which is wot 

TER C.ET IF Y£R POES THE 
OPERATION WE was. talkin’ 

abaht - 2x3. 

y^yi ywoao , nouj 

( TWSKe’S a thinu ! 


' ... Eo Three out 
AS 11 ■ Mhat do IT do 
after THAT ?l? 


^ BLIMEY , 

I’m getting, the 
’AnA of this 1 






= 0 - Zero 

- i = ONE 


1 0 - T IN O 

11 r THREE 


- 1 00 = FOUR. 


- 101 - F/i/r 


^ 110 -- s / x 


111 = * f ^A/ 


1 000 — r ''"" 

Etc .. 


Fine 


- RUT WHY tJ OT £Tlck 

To Decimal Cope £* 



$£CAUS>E CjOMP utgrs OAJLY 
KNOUJ f/piV To pEt-Cot-M OPeMVOMS 
QOOEt > lAJ 


2aS 



LESSEE , LESSEE ... 

410 + 100 = ? 



Z , £ 


wwiTiO 


hey! stop the Bus! 

WE’VE REACHED 
H y A DD ITIOM ! 


The elementary operations 

ARE : 0+0=0 

0+1 = 1 + 0=1 

AND 1 + 1 -10 

( THAT IS J You HAVE TO CARRY 
ONE. ) 


& 


THE devil ! 


2ERQ PLUS ZERO : ZERO. 
Zero Plus one : ONE. 


one Plus One ■■ I 


Put zero . and x 
carry 1 . Them T Put 







+ \P <6 
^10 

^UT 


m 




A A/D WUEHE IVAv/f KOI/ 8££A/ /»U TH/S TIME r THE WHOLE 

CHAIM OF CALCULATION M SA/A/USO C >P BECAUSE OP YOU ! 







It'S 7US.T A JOT QOOO ENOUCH I I 

Dou'T knovJ wheile Tver dug you op 
pii 0 M - dor rov‘(t£ p phauptiue 
ELEMENT , YoUNCy MAN ! 


/IftCH/f'S SEEN Gone AN ANFULLT LONC, TIMS 
qh well, ojHils I'm waiting I'll incite a 

Little PROGRAM. Stapt sy Initializing the 

variables ... 


®uo 




/// 





Oh, BOTHER. !! N 

IT>S STARTING UP fU GAIN / 

/(no Hens J AM without 

A SOUL TO HELP Me / 



W« At's sue up 

7 

TO Now i 



Ve/LY \MtLL . You THEZ£ 6 0 SAC* TV Cb/VT(ZAl 

You’ve Qor to eile two DATR\ lists. 

Each evT&Y /A/ THE CIST 'S A STRlNC OF LETTERS, 

THAT IS . A WORD 





/ ° 

o 



Yea can store WORDS ? 



Of cooase we can deal with woaos // First we c,ive THswi a 
Decimal Code~ } then \we translate teat into S/k/Aay. 


The data aHe t no P aceac.ee , each of three: hunpnflp 

words. We’ll nvm&er the first as A{1), A(2), ... A (Zoo), 

AND 77 fe SECOND As $ ( 1) j B (Z\ . . . , B(BOO)^ 


Oh, AND WHILE YO(J>RE AT IT, TOO CAN 

HEc,£MB two Batches of three honored 
Memory locations 





V? 7 





Ok . First oo^- 
TO CoDlNC, , and 
then HEAP fob. 

Central memory. 



MOUPH 

VjHtT'i Thu Bfieet-F ? 

















/ J. HOPE Jh£ Y n 
HAVEN’T Got into any 
IYIND OF TKOvatf .. . , 


VJOULO YOU Like 

A sweet ? 





FinF . . 


2 'll CAfiRY 0 \j 



yoo’o Better Explain To me 
WHAT ALL THIS STUFF IS BEING 


PROGRAM 


(no TK/1/VW 1 

IS RATHER LINE 


R-EClPE IN A COOK BOOK. 


Cooks o up FoB, 


with the DATA ACTING AS THE 

INGREDIENTS, It CONSISTS OF LOTS OF 

INSTRUCTIONS , which arc numbered and 
ARRANGED IN INCREASING; ORDER. f\ S SooruArS 
2 RECEIVE THE COMMAND To EXECUTE THE 
PROGRAM / T WILL CARRY OUT THESE 
„ INSTRUCTIONS IN ORPERy ONE 

after The other. 


7 . *'**■ >2 
L * 7v/ r ° 

/ 

°N£ L 


^wd Mil f you're waiting 7 


\J\JE C.TVRE IT ALL Ik/ 

f pROQkw mnoM. 


so that's 

W HAT YOU } VE BEE* 
CAPKY'Hq on 





TO EXECUTE WE 











I’d ukl You to Put 
These into memory locations j 
CALLING ONe X a/ 0 TH£ 

omen T * / 


f\<, you 

S/lV, 




noin do 10 CehJlR.m- MfMORY 


8 vt i've just 

Co Me from r mf ne 


— J — / Do not sl oesjton my orders. ! \ L- 

Yov \NILL So AND Find 1 vs COVT£NrS V " 
7F X J AND YOU UJH-L use That TO Q£T 

The I rH VJOAD A (I) fF-om jye List of 
VJOADS A . Yo-u uj ill do me same thine 
UJtTH T TO d£T BCT) Ffi-OMI the y/ 

LIU y — 

£->/) ^Tre^s the contents of n, 

' X As you don’t read j 

V B INART I've FDDfb F c 

CofY IN DEO MAC FOA YOU., 





UP and Down All 


DAY - JVS.T LIKE A 

Darned Yo-yo ! 


IHANNS! tio\N, I'm LOOKING 

for THe °l& rH entry \n the 

list OF \ajoRDE A, 




m 

I M M\ 


C *4I\*'V( *%#'<*■ M\ M W>NY"\Y- 

“In) Cut Fb) myi *si a ( 6 / FT W> W) m¥» 




LM 



EACH OPgRaVoM , \M THE COMPUTER., IS /v f/'pfcr A Mivl- PROGRAM 

ADDITION and MULTI PLICATION , for example, ARE Programs 
PERMANENTLY RES/b/MG /A/ FHe com PUTE IP- . Such STXocWPtE ARE 

called SUBROUTINES. V^r Wt've called CONCATENATION 

is Also a svBPoor/M£ — one of mamy available to the 
Machime . (Iemembea. : ACTS) amo 3 CT) are STR.IN 6 S of 
LETTFdS . Cf\T£NA IS L \T1N Fo(L "CHAlAJ." 

This SO&HOUtia/e CHAIPJQ TO y, £ The £ two S' 


QTRIMAS op- LETTERS. iwtv a QimglE 
VJOfLD , \mPittFK) S Y/T&OU CALLY M = A (i) + R (j ) 



^0 




BUT THESE fii/lE J US.T 
/l/VPl/yf/l LOAD OF ^NKIET, 
l V/^ KNOTS IN 5 EM. I 



this OnQ j B\c,ht UN DEO. 
you* ~ - g€4xr . it means 

Cosmo. c\ 



BCf\ 


' You y Noy Pt^TecTir Well 

THa r EVERYTHING PPSS/NC 

TVlU-Oi/Chl HfAf /i COtyED IN 

Binary - iucluDimc, i noBDs 
K AND L 6 TTE/IS. y 



/l A/P IN BaO BtJ) 

YE HA HE Pho&e . 



RiCHT. 

it's done 


tacts') 






AC^) 










'M 



Cooo . I H<S Ha-s TV Co 
INTO IHEMoRT [Nj 


iy< T\LL this, to- INC AND 
pa. o-inc — no k iondea 

THEY SAY COMPOTINC IS A 

\F££T cp T echnolocy // 



Hello j UeLLOj Comg iK/ Pte/tse-/ Ah, 
&UFFEJZ , INSTRUCTIONS 7 A*c> <?. pR/NT 
Out hJ And Then y otJ The SAMs <-/ME y 

A SPACE / AND The CONTE MTS OP M. 


Ow, Super I Plr 

PROGRAM /$ liUNN/NC, ! 


'*****!, , 


•*i 7 > 


r MESSAGE 

deceive^ si a 

dot, Ed AND 

Out / 





/ COSMOPHOSE 1 THAT’S Quite Funny . ^X 

l> b % ETr6IL TUtHK UP a DEFINITION FoP TH‘± 

/Vt W WORD TW AT THE COMPUTER HAS 'ihV£N T, £ t> 
Houu a&DOT "Someone UnaQLE t O BEAR. 
THE Universe " 7 


Ha 


Hon a&oot Someone uneusle >u 

7TV£ UN, VERSO " ? /X ^ ^ ^ ^ 

— / COMPitio/val branch 

\i ifw \ j \ / It’s S-tSfO C?V ^ TEST : 

V / 1/ WUETH6R the Conte MTS 

w nVJ \ A \ // (?p memory N ( which 

<c^ ]V Jf Acrs ^ COUNTER) 

\ \ 'vx /X ^ // EXCEEDS 20, AMD IF SOy 

\ \ a\ / / // src>P. 

X. X; \ / IP Nor J 7PP PPOCrfLAM 

~ — — _ --"' Coes Bach to LiMt Numee/1 

2 /v THE SERIES OP INSTRUCTIONS , AND CONTINUES - THAT 
IS, Coes Pound aNoTheR time , Ooinp ANOTHER LOOP. 

v W 



(/ 




m 


VJHAT WOULD H£PP£M 
WITHOUT that KIND OF 

test ? 


then you’d cet UNCONDITIONAL BRANCHING 



' And here that would mg am that 

THE AM WOULD Co ON LooPlNC, 

FOREVER. j DOWc, THe SAME TH/NC 
'-v. over and o^e/i ac aim. 


Of course j because nothing has been set up to stop it. Here 
ive follow opders t o the letter without arguing . The Program we’re 
MoR-hinc on has seen det ug ne D to Produce 2 o words ; that is, To 

STOP AUTOMATIC A LL Y AFTER LOOPING, 2 o TIMES ■ THe oPERAT/o Ay 
''ADO d TO N " IS CALLED 1 NCR.SM&N TlN£ 1 AND IT LETT, US USE THE 

variable N as A LOOP COUNTER-. And while we're wasting 

TIME talking,, VALUABLE M'CRoSEConDS APE TRiCnl/NC, A WAY. 




this is what happens when 

You PRooRAh First, THinM 

later ! 




X SHALL c all THIS program 

THE LOGOTRON 

A T° — "" 

~/‘%Y 

: ' ■ % Z " -A Cat ' 

- C / Ay, •/ \ TfU/O 

■ r S T 0 M , / A ? 

c Or' / \ * 

D/ V ^ ^ $ T' . °/ \ 



Ik @ ©Ml? MTS (3 POSSES * COMPLEX 
RfiuCiE OF INSTRUCTIONS , ^ND ^ N 
SYTEN^DJE LIBRARY OF SUBROUTINES, 

THANKS 7 V \fJvUCH you (LAN COMPOSE A 
[/RITUALLY LIMITLESS RANEE of PROGRAMS. 

HERE we Have an example of WOR.D- 
PROCESSIbJG. 

At tmc moment, Computers help us to 
MA miPulATE DATA AND MtP}K£ CALCULATIONS &VICKLY. 

IT IS HOPED THAT SOON IT W/H-C BE POSSIBLE 

to mans computers That possess what is 
already called AA-TiFicial I^TELUdCs/ce 

this computer HAe stimulated SpPh/e j s 
imagination. But SH£ is T The master. Jn 
GENERAL we cam say that "the COMPUTER 
CAN ONLY PERFORM THE TArShrS THAT A 

man ha ts instructed it tv do, AND 

NoTUtNC, M0R£ . ” 

P>UT soon , EQUIPPED With EYES; EARS, AND HANDS , 'T nil 
co mm onicp te with the world AUTONOMOUSLY , and take Part 
ITS OWN EXPERIENCES , S due, ABLE AT the same time to 
MODIFY ITS PROGRAMS , Th A T IS y ITS 'WAY OF THIMkiMC, , " TO 
improve its performance And its abilities. 


Perhaps IT } S THEN thpt OOR TROUBLES begin 



MAM(AV£!A-( y) ( 
\ (jY^Pri* 1 :^' )\ ^ 


FINANCIAL 

T I ^ View HtUAM* 

^ 7 \ \ lufOA-V 

\TMKK.oV \\ , 

\\ iohcs \\ u 


HELP A CLOSE EYE 
ON THIS CHILD < 






HY PoLlTH : 

FOV*Jt>A TW ST OlJe 

HESoORAAu: AffAtiTvs FoR. 

seTwee*/ me u*ses 

FLASTOS.Au/l 

A~£f3roA op rue eA<THwo*.M 

podoclast ■■ 

FASHtoM-BooT 

ST RTObYMAMICS : 
srvor of 1 rye e*olutiok/ of 
St/tpoa/zuk staves 
Pf)N$Cf\PHE : 

V£Hkl£ For 4oiA/Cy 
ANYWHERE 
EPlSCOUPOME- 
£M€AC€VcY LAt^OiNCi STRiA 
FOR blSHoPZ 

PsevooPATH'- 

HYtOCHovORlAC 
VEAZIPHA4E : 

PeftSOV WHo E47Y Hi£ WORt>S 

gtSLlOETAT'. 

Book- P£C$s 


While ^ oPh/e continues quietly rhuci^c, he/zee ~le j things ape 

BEc,<h/tV me, tv Come tv A heao ivC/pe jy e computer * 



Y5 


LoaoTOMY ■ 

MtoCW* OHt'i l voUDi 

PAN MANIA ■■ 

MawiA A&Oist e*C1'rTtllM<i 

?YKOTVPE : chancy 
MONOSCOPE : 

SMAtc CHc/AJOER OF ARBITRARY 
N*ATTRlA L PEtSIlTTTWC, THE 
O&SERVATtOAJ OF OVCY ON* 

THfVC, at A T/Ar^r 
PAN^AMY: 
tbrocncy to esfoose 

trVet,YT*lN< 

VOL AT I PHOBIA •' 

FCAK. OF FLYlN*; 

THEOTOPF ■ P***» ie 

LA7ER.04AAl>F : 

om£ tv^t-Ars eeziD* 

mi SHoei 

LAPDIPoPT: 4^M 

ove w f*o 8 *imh fo*c 

TH€ QACOU \ 



' I UOP£ TUEY DIDN’T 

do F\N\THINC, C,tLLy ! 

I SHOOED M£[/£a HAVE 
L6EJ THEM OM 

Tyeid OWN... 










ir uooy<^ L\kE 
ALL UELL HAS 
BP-OkSfJ LOOSE ■ 









TneAe‘6 f\ ^LOO A Pl-A\N of 

THIS ESTABLISHMENT . TAT TO ?l N 
THAT CONFOUNDED EMAIL DOINm! 






THE 

PHONE** 
(ItNYlNC [ 



iMPPITl 


C.0 £) 1 tJC^ I 

l i — H 

DATA ~j 
ME MOP Y f 

J A AiThmETIC 
Amo LYZicAl 
PAocessinc, 

JP^Wf- 

| ^ A CLka r\ /\ \S 1 

w v ^ v - JO 1 

- UNIT 

McMUHt ( 



L 

_____ __ ___ c= __ 


PkivTep 

OUTp Vr | 

f ^D£o~~~~j 
OY7p V j 

& 

0> ^ 



t>ZRWiiiuG~ 













I CM OULY S££ OHE WAY 
007. VJe'UL have' 7o Tfiice Hie 

Square Root 



THAT'S THAT 
WHEN IT'S 
at home ? 


/ YJE’ll HAV£ to 
SGMO HIM QACHr IN TH£ 
IMVGR.ZS 0IR.ECTIOM. 


KEEP YOUR. > 

shell on, t ifi.eS.iAs 
WE’LL Sporo HA YE 
YoO OUT OF HERE. 


HI YOH Tl/lES\FS 
ft Nb ft WAY ! J 












No, ^oPhiC; eve's . ... ) 


OH , 8 OTHER ! IT'S ALL MUCH Too 
COMPLICATE [> TO EXPLAIN f 



HA 




OH DEAR- 


)/ J'M FEE Live 

C_J TIRED ALL OF a 

V Sudden / 



^HAr's THE 
MATTER 7 




YooR 6 Y€S 
Are all red. 



it's nothing - i ^ 
JUST fell A BIT FLAT 


*AH.DLY SOAPRlS In' — CHARctv > A&AH T 
UkE A LUNATIC ALL DAY LONC, ^ 




/ JUST TO > 

RECUAfi-LE Aty BATTERIES. 


better, now ? 




YcS . YOU 


\NERE SAYlNL, 7 


Ler'S qeT A w twiv<£ STRAIGHT. A COMPUTE R , A&OVE ALL , IS 
f\N ItifVT - OUTPUT smen THE ITEMS THAT it PEALS WITH 
COME IN AT ONE END AND 0 o OOT AT THE OTHER ■ EVERYTH/ fuq 
IS CODED IN BINARY , B E CAUSE You QUYS ONLY HA/ouu 
HOW To COUNT UP To ONE. 


0 10 


^>>v JYY\ 


BY INPUTS vie MEAN SEQUENCES OF 
Ft00R.ES AND LETTERS , TYPED OUT ON A 

KEYBOARD . In COMMAND MODE the USSR, 

TYPES INSTRUCTIONS AT THE HE Y8oAP D j itJ 
FIS OWN TIME'. THESE IN STRUCT /0M S ARE 

T^EN EXECUTED IMMEDIATELY ( PACES IE ~3o) 




Twf WORK IS PERFORMED HIGHLY S/f^MU2fO 

PROCESSING UNITS WHICH OPERATE ON ITEMS TH * T 
file cooled in BINARY (handkerchiefs) , and there 

/$ A NONSTOP FLOW (BUS) OF INTERMEDIA I E 

Results into memory. 


H F The INSTRUCTIONS AR£ 

piece Deo By /) numbeli, THE 

computer knows automatically 

THAT THESE ARE INTEND ED FoR 

DEfTERRBt) EXecuTlON They 
ARE THEN S,roR£b in THE 

PROS RAM MEMORY. 


automat ically sorted bt the 

j AND SUCH A SE&OE fuCE OF INSTRUCTION S AZRAkxAeD 
IN IHCRF ASIA/C, ORDER IS CALLED A PROGRAM 

Z$\ sPectEL command typed on 
THE KE Y&OAR D TELLS THe MACHINE 
1 0 EXECUTE TH'S PROH RA Mn7e D 

Tack . THis is known as 

RUNNING the Pro a a am. 




I A/ PRACTICE THE INSTRUCTIONS ARE NOT WRITTEN 

AS On face 3 7 . They ARE expressed in/ a 

LANGUAGE APPROPRIATE To TUe PARTICULAR MACHINE. 

l/W RtSULTQ OF THe COMPUTER'S 
LABORS ARE pfesented wiT H 

The Alb of Output Devices, 



(vou* j Printer 



DEPARTMENTS ! IT'S THE 

OUTSIDE world , MAT£ 




UWER 



T HERe H/IVF Beem speculations 
Alonc, thcse lines j of course Rut 
IT'S (SO I IT IMPOSSIBLE . Th/Fhr OE THE 
EHEKY NLEbEb 70 TwJv OUT COM POTATIONS 

into Physical Reality ! 




Bor you use such silly ^ 

little cuhP-ehts heue - of rue 

OfiOEP OF A THOVSAN DTH OF 

m AMfefie ! a J\ 


' A Uvvt>ke £> 
AMPERES ? THA 
DlA&OLtCA L / 



A(LE You 
jdvtNC, to Be 
EVNNY ? 


L/STf N — OH THE OUTSIDE " 

STAtlTeP MOT 01 Fofi A CA(L CA V 
DEVELOP MOKE TP AN A 

Uuhdaed AMPefi.es, - 


ao 



x c,e 7 THe fEeunc, 

TWS l^iu > T A PfiA CTICASLE 
WAY OUT 



T \ 


s vJHepe do you 
sent rue A.ESULTS 

OF youfl CALCULATIONS o 




Dow/v TV/eue ? 


Holy 




UeiLOj Central Memory 
m she. V>E have noth i me, of 
That a MM f 


Look y IVf /krfertDy- 


Tolp Koc 


AiRCHI£ IS 


ME ODB 

Q O 0 




I'LL ~W FtNb rty ow/v 

tY/f r 7>//^ ! f 



t HE ae'z no Neeo 

CiET l aJoKKED U? AB>OlT 
/ LOOK AT MG - I'm 

TAktinC, it calmly 

. ENOoCiK !! 


PLL C/UL You 

Back . 7 Hg/Ig's Comgong 

IN TH£ QGF/C £ *• - 






YfS ... OFeouo.se... 
BUT You Uk/PEAS Tamo ... i 
Tiavg To go by tf/e book 
^ sobry... 


^Hew You Gotta Lo y 
Lou GoTFa c,q t 


























